Digestive system tumor Follow-up study Nutrition Quality of life
T he incidence of tumors of the digestive tract is high among Chinese residents. As the living standards of the people rose, dietary patterns were changed from high-carbohydrate, low-protein, and low-fat intake into highfat and lowYdietary fiber intake, which may contribute to the high incidence of colon cancer. 1 The prognosis for patients with stomach and esophagus cancers is poor, and the 5-year survival rates are about 30%. Of the many influencing factors on prognosis of the diseases, immune function is an important factor. It is generally thought that the nutrition status of the patients may have an impact on their immune functions and outcome of the cancer treatments. 2, 3 Many researchers have suggested that good nutrition in the patient with cancer may improve quality of life, 4Y10 and the nutrition status of the patient after diagnosis is associated with cancer recurrence and survival rates. 2, 11, 12 However, the evidence linking nutrition status after cancer to survival is limited or unclear. 13 What have been confirmed are that adequate nutrition can minimize the adverse effects of the treatments, decrease treatment-related symptoms, and improve quality of life. 14Y16 In 2004, we reported that the nutritional status of the patients with stomach cancer who underwent surgery can have an impact on their quality of life. 17 In 2005, we reported that chemotherapy-induced toxicity may be more severe in patients with preexisting malnutrition and that high-energy/protein diet can reduce the adverse effects of chemotherapy. 18 In this study, a follow-up survey was undertaken to assess the associations between 1-year survival rate for patients with stomach, esophagus, and colon cancer and the nutrition status of the patients after operation and between quality of life and nutrition status of the patients 12 months after operation. Our results may provide information for estimating the effect of nutrition on prognosis of the disease.
n Materials and Methods
Materials
The study participants were patients with esophagus, stomach, or colorectal cancers who were admitted and underwent operation in 4 provincial-level hospitals in Fuzhou, China, between January 2006 and June 2006. The eligible patients were those who resided in Fuzhou city and did not rely on parenteral nutrition support. There were 113 eligible participants for the study. A written consent was requested for each participant.
The interviewers were trained physicians and nurses in the hospitals. The study was approved by the relevant institutional review boards for human research in Fujian Province, China.
Methods
The first in-person interviews were performed for the patients on the 20th day postoperation (time 1). Their hemoglobin (HB; g/L), albumin (ALB; g/L), and body mass index (BMI; BMI = weight/height 2 , kg/m 2 ) were measured. The patient's ALB is regarded as deficient when his/her ALB is less than 35 g/L. A low level of HB is defined as HB less than 120 g/L for men and less than 110 g/L for women. The food frequency survey method 19 was used to obtain information about the dietary intake for every patient during the last week. Daily intake of calories and protein for every patient in the last week was calculated according to the Food Composition Database. 20 On the basis of the reference values proposed by the Chinese Nutrition Society, the nutrition intake levels of the patients were evaluated. A low level of calorie intake is defined as daily calorie intake of less than 2,400 kcal for men and less than 2,100 kcal for women, and low level of protein intake is defined as daily protein intake of less than 70 g for men and less than 65 g for women. The patient's age, sex, and stage of disease were also recorded.
The second in-person interviews were performed in the patients' homes in the 12th month postoperation (time 2). For the patients who were alive in the second interview, their HB, ALB, and BMI were measured, and their dietary intake was obtained using the food frequency survey. A questionnaire proposed by the European Organization for Research and Treatment (EORTC QLQ-C30 V3.0) was used to measure the quality of life of the patient. 21 A high total score in this scale expresses good quality of life.
Unconditional logistic model was used to analyze the associations between 1-year survival rate and daily protein and calorie intake, HB, and BMI at time 1. The relative risks (RRs), adjusted for age, sex, and stage of disease, and 95% confidence intervals (95% CIs) for these nutritional factors were estimated from logistic model and were used to analyze the association between nutrition and survival rate. The effects of the nutritional factors on quality of life during the 12th month postoperation were estimated by means of multivariate regression model. The t test was used to compare differences of the means. Data were analyzed using SAS version 9.0 software (SAS Institute, Inc, Cary, NC). All P values presented were 2-tailed.
n Results
In the first interview, the sample included 113 participants, with 79 (69.91%) men and 34 (30.09%) women. Of them, 23 were esophagus cancer patients, 51 were stomach cancer patients, and 39 were colorectal cancer patients. The mean ages; proportions of the patients with low, middle, and high level of education; and stage of disease (1, 2, 3, or 4) at time 1 are shown in Table 1 .
At the time of the second interview, 55 patients were dead and 58 patients were still alive. Of them, 16 were esophagus cancer patients, 17 were stomach cancer patients, and 25 were The difference between mean daily intake of nutrition and reference value was statistically significant (P G .05).
colorectal cancer patients. The mean ages; proportions of the patients with low, middle, and high level of education; and stage of disease (1, 2, 3, or 4) at time 2 are shown in Table 1 .
Nutrition Status of the Patients
The means of daily intake of calories and protein during the last week at time 1 for 113 patients are shown in Table 2 . For men and women, both calorie and protein intakes were lower than the reference values proposed by the Chinese Nutrition Society, 20 although the differences for protein intake were not statistically significant. Of 113 patients, 62 (43 men and 19 women) had daily calorie intake lower than reference value, 61 (45 men and 16 women) had daily protein intake lower than reference value, and 52 (37 men and 15 women) had both kinds of nutrition lower than reference values.
The mean (SD) levels of HB, ALB, and BMI of the sample at time 1 were 11.4 (18.12) g/L, 38.21 (5.30) g/L, and 21.04 (3.04) kg/m 2 , respectively. Among the patients, 49.56% and 36.36% had low levels of HB and ALB, respectively. The frequency distribution of BMI in stomach and esophagus cancer patients and colorectal cancer patients is shown in Table 3 . Among the patients, 12.39% had BMI less than 18 kg/m 2 (all of them were stomach and esophagus cancer patients), and 10.62% had BMI greater than 25 kg/m 2 (all of them were colorectal cancer patients).
The Relation Between Nutrition and 1-year Survival Rate
There were 55 patients who died within 1 year after operation and 58 patients who were alive at time 2. The 1-year survival rates of the diseases by 3 tumor sites and their 95% CIs are shown in Table 4 . Compared with other sites, stomach cancer had the lowest 1-year survival rate (P G .05). The survival rate of esophagus cancer was higher than that of colorectal cancer, but the difference was not statistically significant (P 9 .05).
The association between nutrition and survival rate was analyzed by logistic model. Because a high level of BMI might be a risk factor for survival of the patients with colorectal cancer, whereas a low level of BMI might be a risk factor for survival of the patients with stomach or esophagus cancer, the 113 patients were grouped into 2 groups to fit the logistic model. Among the 74 patients with esophagus and stomach cancers, adjusted RR (95% CI) was 1 Because all of the 95% CIs included 1 (Figure 1) , we had the conclusion that HB, ALB, and BMI shortly after operation, as well as daily intake of calories and protein, do not have an impact on 1-year survival.
The Relation Between Nutrition and Quality of Life
Second visits were conducted for the 58 patients who were still alive 12 months after operation. Compared with those in time 1, mean levels of HB, ALB, daily calorie intake, and daily protein intake, but not BMI, at time 2 were significantly increased ( Table 5 ).
The strengths of the relationships between the total score of EORTC QLQ-C30 scale and independent variables, including HB, ALB, BMI, daily calorie intake, and daily protein intake were determined by means of the multiple linear regression model. After age, sex, and stage of the disease were adjusted, ALB and daily intakes of calories and protein had an effect on quality of life, at a significant level of ! = 0.05 (Table 6 ). From the parameter estimates shown in Table 4 , we could see that the patient with high daily intakes of calories and protein, as well as high level of ALB, had a good quality of life.
n Discussion
The study reported in this article has sought to know whether the nutrition status of the patient with the digestive system tumor at the time of operation impacted survival and quality of life at 1 year postoperation. The HB, ALB, BMI, and daily intakes of calories and protein were selected to reflect the nutritional status of the patient. The results of our follow-up survey showed that there were no associations between the nutrition status of the patients after operation and 1-year survival rate. However, daily intakes of calories and protein at 1 year postoperation might have an impact on quality of life. For many patients with tumors of the gastrointestinal tract, some adverse effects of cancer treatments and surgery make it difficult to eat well. Malnutrition can result, causing the patient to be weak and tired. Recent studies have suggested that a high-energy/protein diet could reduce the adverse effects of chemotherapy and enhance tolerance to chemotherapy. Thus, patients getting enough calories and protein in the diet might be able to handle higher doses of treatments and have a better prognosis. 22Y26 Our previous work showed that poor nutrition status before chemotherapy was an independent risk factor of severe adverse effects of therapy and impacted the recovery of physical performance status after therapy. 19 However, results of the studies on the association between nutrition and survival rate are inconsistent. 13, 27 Although some results showed that nutritional status of the patients affected survival rates, 28Y32 few data were available to directly support this association. 13 Some research showed that nutritional status did not seem to influence immediate outcomes after operation for cancer patients, but it is a predictor of survival in the long-term. 33 In our study, HB, ALB, and BMI, the variables reflecting the patient's nutrition status, did not affect 1-year survival rate for the patients with esophagus, stomach, and colon cancers, although there was a weak (nonsignificant) association of BMI at time 1 with an increased risk of death among colon cancer patients 1 year later at time 2.
Many researchers have suggested that the nutrition status of a cancer patient has an impact on quality of life. 14, 34, 35 Some researchers suggested that although cancer stage was the major determinant of patients' quality of life, nutritional deterioration combined with deficiencies in nutritional intake might be more important factors for the quality of life of the cancer patients.
14 The EORTC QLQ-C30 V3.0 measures not only the physical status of the patients but also their psychological and social status. Nutrient depletion adversely affects the patient's enjoyableness and social interactions with family and friends, which can further depress appetite and increase the risk of having depression. 5 Low HB levels were associated with fatigue, poor overall quality of life, and decreased ability to work. Interventions that reverse fatigue and other anemia-related symptoms should have a positive effect on quality of life. 6 Our result was consistent with theirs. In our research conducted in 2005, results showed that the level of HB, daily calorie intake and protein intake were associated with the physical performance status of the cancer patients. 18 In general, a patient who has a good physical performance status will have a good quality of life, so the associations between nutrition status and quality of life may be explained, in some degree, by the physical performance status of the patient.
There were some limitations in our study. The small sample size makes the RRs for HB, BMI, calorie intake, and protein intake have wide 95% CIs. Other variables reflecting the nutritional status of the participants, such as serum pre-ALB and serum transferrin, were not measured. Moreover, we did not follow up the patients' nutritional variables in a period of 2 to 11 months after operation, so the association between nutrition and survival may be confounded by changes in nutrition status during that period. By comparing levels of HB and ALB, as well as the daily intakes of calories and protein, on the 20th day postoperation with those in the 12th month postoperation for the patients whose survival time were more than 1 year, we have seen that the levels of these variables have increased very much, which suggests that the patients' trying their best to improve their nutrition status after being discharged from hospital may be of benefit to prolonging their survival time. Further studies, including the field trial of nutrition intervention in the communities, should be conducted to assess the association between nutrition and prognosis of tumors objectively.
In summary, our data, obtained by epidemiological survey combined with follow-up on the patients, show that for the patients with esophagus, stomach, and colon cancers, nutrition status in the short-term after operations does not affect 1-year survival rate, but nutrition status 1 year after being discharged from hospitals may be associated with their quality of life. Abbreviations: ALB, albumin; BMI, body mass index; HB, hemoglobin.
